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1. 

NFINITELY VARIABLE TRANSMISSION 
WITH AN IVT STATOR CONTROLLING 

ASSEMBLY 

BACKGROUND 

An infinitely variable transmission (IVT) is a transmission 
that continuously varies a speed ratio between an input speed 
and an output speed. An IVT can vary the input to output 
speed ratio from essentially an infinite value (neutral) to a 
finite value. This infinite speed ratio condition is sometimes 
known as a geared neutral. A Subset of an IVT is a continu 
ously variable transmission (CVT) that does not have a 
geared neutral. One type of IVT is a spherical-type that uti 
lizes spherical speed adjusters, such as power adjusters, balls, 
planets, spherical gears or rollers. The spherical speed adjus 
tors in this embodiment have tiltable axis of rotation that are 
adapted to be adjusted to achieve a desired ratio of input speed 
to output speed. 

For the reasons stated above and for other reasons stated 
below which will become apparent to those skilled in the art 
upon reading and understanding the present specification, 
there is a need in the art for an effective an efficient method of 
controlling the variable shifting of an IVT. 

SUMMARY OF INVENTION 

The above-mentioned problems of current systems are 
addressed by embodiments of the present invention and will 
be understood by reading and studying the following speci 
fication. The following Summary is made by way of example 
and not by way of limitation. It is merely provided to aid the 
reader in understanding some of the aspects of the invention. 

In one embodiment, an infinitely variable transmission is 
provided that includes an input assembly, an output assembly, 
an input/output planetary ratio assembly, an input speed feed 
back control assembly and a torque feedback control assem 
bly. The input assembly is configured to be coupled to receive 
input rotational motion. The output assembly provides a rota 
tional output and is rotationally coupled to a load. The input/ 
output planetary ratio assembly is configured and arranged to 
set an input to output speed ratio. The input/output planetary 
ratio assembly has a first stator and a second stator. The input 
speed feedback control assembly is operationally attached to 
the input assembly. The input speed feedback control assem 
bly includes a spider that is coupled to one of the first stator 
and the second stator. The movable member is operationally 
engaged with the spider with at least one shift weight. The 
moveable member is further operationally coupled to the 
other of the first stator and second stator. A torque feedback 
control assembly is configured and arranged to apply an axial 
load force in response to a torque of a load to the input speed 
control assembly. 

In another embodiment, another infinitely variable trans 
mission is provided. This, infinitely variable transmission 
includes an input assembly, an output assembly, an input/ 
output planetary ratio assembly and an input speed feedback 
control assembly. The input assembly is configured to be 
coupled to receive input rotational motion. The output assem 
bly is used to provide a rotational output. Moreover, the 
output assembly is configured to be rotationally coupled to a 
load. The input/output planetary ratio assembly is configured 
and arranged to set an input to output speed ratio. The input/ 
output planetary ratio assembly has a first stator and a second 
stator. A first stator shaft centrally extends from the first stator 
and a second stator shaft centrally extends from the second 
stator. The second shaft has a track. The first shaft is received 
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2 
within the second shaft. The input speed feedback control 
assembly is operationally attached to the input assembly. The 
input speed feedback control assembly includes a spider and 
a moveable member. The first shaft of the first stator is rigidly 
coupled to the spider. The movable member is operationally 
engaged with the spider with at least one shift weight. A pin is 
coupled to the movable member. The pin is in turn received 
within the track in the second stator shaft. 

In still another embodiment, another infinitely variable 
transmission is provided. This infinitely variable transmis 
sion includes an input assembly, an output assembly, an input/ 
output planetary ratio assembly, an input speed feedback 
control assembly and a torque feedback control assembly. 
The input assembly is configured to be coupled to receive 
input rotational motion. The output assembly is used to pro 
vide a rotational output. The output assembly is configured to 
be rotationally coupled to a load. The input/output planetary 
ratio assembly is configured and arranged to set an input to 
output speed ratio. The input/output planetary ratio assembly 
has a first stator and a second stator. A first stator shaft cen 
trally extends from the first stator and a second stator shaft 
centrally extends from the second stator. The second shaft has 
a track. The first shaft is received within the second shaft. The 
input speed feedback control assembly is operationally 
attached to the input assembly. The input speed feedback 
control assembly includes a spider and a movable member. 
The first shaft of the first stator is rigidly coupled to the spider. 
The movable member is operationally engaged with the spi 
der with at least one shift weight. Moreover, a pin is coupled 
to the movable member. The pin is received within the track in 
the second stator shaft. The torque feedback control assembly 
is configured and arranged to apply an axial load force in 
response to a torque of a load to the input speed control 
assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more easily understood and 
further advantages and uses thereof will be more readily 
apparent, when considered in view of the detailed description 
and the following figures in which: 

FIG. 1 is a cross-sectional diagram of an infinitely continu 
ously variable transmission (WT) of one embodiment of the 
present invention; 

FIG. 2A is a cross-sectional side view of the input/output 
planetary ratio assembly of the IVT of FIG. 1; 

FIG. 2B is a cross-sectional side view of a portion of the 
input/output planetary ratio assembly of FIG. 2A; 

FIG. 2C is a front perspective view of a first stator of the 
input/output planetary ratio assembly of FIG. 2B: 

FIG. 2D is a cross-sectional side view of a portion of 
input/output planetary ratio assembly of FIG. 2A with an axle 
axis of the planets set to provide a first speed ratio: 

FIG. 2E is a cross-sectional side view of a portion of the 
input/output planetary ratio assembly of FIG. 2A with an axle 
axis of the planets set to provide a second speed ratio: 

FIG. 3A is a cross-sectional side view of a input speed 
feedback control assembly of the IVT of FIG. 1; 
FIG.3B is a perspective view of a portion of the input speed 

feedback control assembly of FIG. 3A: 
FIG. 3C is a cross-sectional side view of the input speed 

feedback control assembly of FIG. 3A positioned to provide 
a second high speed shift position; 

FIG. 3D is a perspective view of a second stator of the 
input/output planetary ratio assembly of FIG. 2B: 

FIG. 4A is a cross-sectional side view of the torque feed 
back control assembly of the IVT of FIG. 1; 
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FIG. 4B is a cross-sectional side view of a portion of the 
torque feedback control assembly of FIG. 4A: 

FIG. 4C is a perspective view of the torque feedback con 
trol assembly of FIG. 4A; and 

FIG. 5 is a functional block diagram of the IVT in FIG. 1. 
In accordance with common practice, the various 

described features are not drawn to scale but are drawn to 
emphasize specific features relevant to the present invention. 
Reference characters denote like elements throughout Fig 
ures and text. 

DETAILED DESCRIPTION 

In the following detailed description, reference is made to 
the accompanying drawings, which form a parthereof, and in 
which is shown by way of illustration specific embodiments 
in which the inventions may be practiced. These embodi 
ments are described in sufficient detail to enable those skilled 
in the art to practice the invention, and it is to be understood 
that other embodiments may be utilized and that changes may 
be made without departing from the spirit and scope of the 
present invention. The following detailed description is, 
therefore, not to be taken in a limiting sense, and the scope of 
the present invention is defined only by the claims and equiva 
lents thereof. 

Embodiments of the present invention provide an infinitely 
variable transmission (IVT) 1100 that includes a novel shift 
ing mechanism. A cross-sectional side view of the IVT 1100 
is illustrated in FIG.1. The IVT 1100 of this embodiment is 
also known as an infinitely variable planetary. Elements of the 
IVT 1100 include an input assembly 110 which is connected 
directly or indirectly to a crankshaft of an engine to receive 
rotational motion. The IVT 1100 also includes an output 
assembly 120 that is connected directly or indirectly to a load, 
such as, tires of a vehicle. Input speed feedback control 
assembly 300 includes part of a shifting mechanism that is 
connected directly or indirectly to the crankshaft of the 
engine. Torque feedback control assembly 400 includes part 
of the shifting mechanism that is connected directly or indi 
rectly to the load. An input/output planetary ratio assembly 
200 transfers rotational motion from the input assembly 110 
to the output assembly 120. In an embodiment, the input/ 
output ratio assembly 200 is an input/output planetary assem 
bly 200. The IVT 1100 changes the rotation input at the input 
assembly 110 to a rotational output at the output assembly 
120 by a select ratio. 

FIG. 2A illustrates the input/output planetary ratio assem 
bly 200 of the IVT 1100. In FIG. 2A, torque comes into the 
input/output planetary ratio assembly 200 from the input 
assembly 110 via the input speed feedback control assembly 
300 to the first Stator 208 and second Stator 210. The first and 
second stators control the location and angle of axle 214 and 
hence the axis 236 of the axle 214 of the planet 206. Planet 
206 contacts the first traction ring 202 at contact point 222 as 
illustrated in the close up view provided in FIG. 2B. At 
contact point 224, the planet 206 contacts a Sun 212 and spins 
the sun 212 about the axis 220 of the input/output planetary 
ratio assembly 200. The planet 206 contacts the second trac 
tion ring 204 at contact point 226. The input/output planetary 
ratio assembly 200 has a relatively large clamping load that 
clamps the two traction rings 202 and 204 together. The 
reaction force from this clamping load goes through the trac 
tion rings 202 and 204 into the planets 206 and eventually to 
the sun 212. With multiple planets 206 this load gets equal 
ized about the axis 220 of the input/output planetary ratio 
assembly 200. The first traction ring 202 is operatively con 
nected to the housing 238 as illustrated in the close up view 
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4 
provided in FIG. 2B. Both the first traction ring 202 and the 
housing 238 are fixed and do not rotate. Rollers (or bearings 
or caps) 216 are positioned on ends of axle 214. The rollers 
216 fit in tracks 218 (best illustrated in FIG. 2C) in a first 
Stator 208. FIG. 2C further illustrates a first stator shaft 208a 
that extends centrally from the first stator 208. A second stator 
210 has similar tracks that the rollers 216 fit into but the 
tracks, in one embodiment, may or not be offset from the 
tracks in the first stator, 208. The second stator 210 is illus 
trated in FIG. 3D. As illustrated in FIG. 3D, a second stator 
shaft 210a centrally extends from the second stator 210. In 
embodiments, the first stator shaft 208a of the first stator 208 
is received within the second stator shaft 210a of the second 
stator 210 as best illustrated in FIG.3A. As the first stator 208 
and second stator 210 rotate about the input/output assembly 
axis 220, rotation and torque are transmitted through tracks 
218, through rollers 216, into axles 214 and into the planets 
206. From this mechanism, the planets 206 individually spin 
about their axles 214 and as a group about the input/output 
assembly axis 220. Both of these stators are operatively con 
nected to the input speed feedback control assembly 300 and 
rotate at essentially the same rate or RPM. However the 
second stator 210 can rotate relative to the first stator 208 
within a certain range (typically fewer than 90°) while rotat 
ing at essentially the same rate or RPM. When the second 
stator 210 rotates relative to the first stator 208, the tracks 218 
rotate relative to each other causing a phase change between 
the first 208 and second 210 stators. The planet axle 214 is 
restricted to follow the tracks 218 in the first stator 208 and the 
tracks 326 in the second stator 210. As the phase changes 
between the first stator 208 and the second stator 210, the axle 
will follow the tracks and will find anew equilibrium. Thus 
the angle of the axle 214 changes and the axle twists and tips 
relative to the X, Y, Z axis of the device changing the ratio of 
the IVT. How these two stators change phase between each 
other will be described below. The torque path of the IVT 
1100 is from the input assembly 110, through the input speed 
feedback control assembly 300, to both the first 208 and 
second 210 stators, through the rollers 216 and axle 214, to 
the planets 206, to the second traction ring 204 through the 
cam mechanism 400 (described below) and eventually out of 
the device through the output assembly 120. Additionally, a 
reaction torque is generated through the second traction ring 
202 to ground through the housing 238. Traction fluid 350 in 
the input/output planetary ratio assembly 200 along with the 
clamping load between the traction rings 202 and 204, planets 
206 and sun 212 allows torque and RPM to be transmitted 
from the input assembly 110 to the output assembly 120. In an 
IVT, a geared neutral condition exists. A geared neutral con 
dition occurs when the axle 214 is parallel to the input/output 
planetary ratio assembly axis 220. To help ensure accurately 
locating neutral, a detent system could be designed between 
the shafts of the first stator 208 and second stator 210. This 
detent system would help ensure that the device is as close to 
neutral as manufacturing tolerances on the affected parts 
allowed. This detent system could be a spring and ball in one 
stator and a drilled hole, cut slot, cutgroove in the other stator. 
Many ways of making a detent mechanism Such as this are 
known and would work in this design. In another embodi 
ment, a separately geared planetary system before or after the 
input/output planetary ratio 200 could change the overall IVT 
1100 system geared neutral angle of axle 214 from that shown 
in this embodiment to a different angle with the same effect. 
As discussed above, the IVT 1100 can change ratio from 

the input to the output. The ratio is calculated by the following 
formula (1-(input distance/output distance)). Referring to 
FIG. 2D, the input distance is 228 which is the distance from 
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the contact point, 222 to the axis 236 of the axle 214. The 
output distance is 230 which is the distance from contact point 
226 to the axis 236 of the axle 214. As shown in FIG. 2D, the 
device is in neutral when these distances are equal. Therefore, 
the second traction ring 204 will not rotate when the first 208 
and second 210 stators are spinning. When the second stator 
210 rotates relative to the first stator 208, the planet 206 and 
its axle 214 twist and tip in the X,Y, and Z planes as partially 
shown in simplified FIG. 2E. When this happens, the input 
distance 232 from contact point 222 to the axis 236 of the axle 
214 gets longer and the output distance 234 from contact 
point 226 to the axis 236 of the axle 214 gets shorter causing 
a ratio change in input/output planetary ratio assembly 200. 
Rotating the second stator 210 in the opposite direction will 
give you a reverse condition with the planet 206 and its 
accompanying parts rotating Such that 232 gets shorter and 
234 gets longer and the second traction ring 204 will be 
rotating in the opposite direction and at a different rotational 
rate compared to the first 208 and second 210 stators. 
A mechanism that controls the rotation between the first 

and second stators 208 and 210 is described below. Referring 
to FIG. 3A, input assembly 110 is an input to the input speed 
feedback control assembly 300. Input assembly 110 may be a 
shaft, gear, pulley or the like. Input assembly 110 can be 
operatively connected directly to an engine crankshaft, or be 
operatively connected to the engine through a starter clutch, 
torque convertor, torque dampener, gear set and the like. Input 
assembly 110 delivers rotational motion to the input speed 
feedback control assembly 300. In this embodiment, spider 
304 is operatively attached to input member 110. Spider 304 
includes pucks 312 (illustrated in FIG. 3B) that contact a 
tower 314 on a movable member 306. Moveable member 306 
is rotationally connected to spider 304 but is slidably movable 
relative to spider 304. A shift weight 308 is pivotally attached 
to movable member 306 by pin 316. Pin 316 could be any 
fastener such as a pin or bolt. As the movable member 306 of 
the input speed feedback control assembly 300 spins with 
spider 304, the shift weight 308 spins about axis 220 of the 
input/output ratio assembly 200. The faster the movable 
member 306 spins, the more centrifugal force is asserted on 
the shift weight 308. The shift weight 308 is designed such 
that its center of gravity is above the pivot point of pin 316, so 
it imparts a force onto the roller 318, which is operatively 
connective to spider 304. The mechanics of the shift weight 
308 to roller 318 creates an axial force along the X axis that 
will get transmitted through bearing 320 to torque feedback 
control assembly 400. The faster the input speed feedback 
control assembly portion 300 spins, the more axial force 
created by the shift weight 308. A plurality of shift weights, 
arranged about the axis 220, may also be utilized to the same 
effect. The input speed feedback control assembly 300 further 
includes a spring 310. The spring 310 is pre-loaded to a 
predetermined force. Its purpose is to bias the input speed 
feedback control assembly 300 towards an input/output plan 
etary ratio assembly 200 ratio extreme. In practice, this is 
typically a “low ratio” or neutral ratio, which, for this embodi 
ment, is shown in FIG. 3A. Additionally, it is noted that a 
spring pre-loaded to a pre-determined force may be placed in 
other locations in the IVT to the same effect. As the input 
speed feedback control assembly 300 spins faster, the shift 
weight 308 creates more axial force. In embodiment 1100, 
once this axial force gets higher than the spring 310 force, the 
movable member 306 starts to move towards the input/output 
planetary ratio assembly 200. The spider 304 is rigidly con 
nected to the first stator 208 via the first stator shaft 208a. Pin 
322 is connected to movable member 306. Movable member 
306 is operatively connected to the second stator 210 through 
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6 
pin 322 and a curved track 324 in the second stator shaft 210a 
best shown in FIGS 3A and 3D. Movable member 306 can be 
operatively connected to the second stator 210 in other meth 
ods such as a screw thread, cam follower, pin and roller, cam 
etc. As movable member 306 moves away from spider 304, 
pin 322 and hence member 306 follow the track 324 in second 
stator 210. Because movable member 306 is rotationally con 
nected to spider 304 but slidably movable relative to spider 
304 it stays in phase with spider 304 as it moves away from 
spider 304. Due to the connection between movable member 
306 and spider 304 and the helical/curved track 324 in the 
second stator 210, the second stator 210 rotates relative to the 
first stator 208 causing a phase change between the first stator 
208 and the second stator 210 as the distance between mov 
able member 306 and spider 304 changes. As previously 
explained, a change in phase between first stator 208 and 
second stator 210 results in a change in the angle of axle 214 
and thus a change in the input/output ratio assembly 200 of 
the IVT into a different ratio. FIG. 3C depicts the input speed 
feedback control assembly 300 in “high ratio. An additional 
embodiment has a curved track in the towers 314 of movable 
member 306 and a straight slot in place of the curved track 
324 in the second stator 210. Additionally, member 306 could 
be operatively connected to input member 110 and fixed to a 
stator with spider 304 rotationally fixed to member 306 and 
slidably moveable to 306 with a pin connecting spider 304 to 
a helical track in a stator. 

In an additional embodiment, shift-weights that travel radi 
ally between the spider and the movable member produce a 
centrifugal radial force as a function of input rotational speed 
that is transformed into an axial force as a result of the angles 
of contact between the shift-weights and the spider and mov 
able member. In yet another embodiment a generator output 
Such as a magneto electrically operatively connected to an 
electromagnetic actuator Such as a DC motor or Solenoid 
exerts an axial force in opposing direction to the torque feed 
back control assembly. In yet another embodiment an elec 
tronic proximity sensor Such as a hall-effect, reed, variable 
reluctance can be interfaced with a microprocessor to detect 
and calculate input shaft rotational rate and deliver an elec 
trical power signal to an electrically controlled actuator. This 
electrical power signal may be a linear or non-linear function 
of input shaft rotational rate. The algorithm may also be a 
function of atmospheric barometric pressure in order to com 
pensate for engine power output changes that occur as a result 
of altitude changes. An electrically controlled actuator may 
apply an axial force directly or indirectly to the torque feed 
back control assembly or may control a valve in a hydraulic 
circuit that regulates the hydraulic pressure and thus control 
the axial force. An electrically controlled actuator may apply 
piston hydraulic pressure that is in communication with a 
piston that may exert an axial force in opposing direction to 
the torque feedback control assembly. A hydraulic pump, 
driven at a rotational rate proportional to the input shaft 
assembly 110, that is in communication with a piston and 
valve may exert an axial force in opposing direction to the 
torque feedback control assembly. 
An input/output ratio shaft 402 is the output shaft from the 

input/output planetary ratio assembly 200. The input/output 
ratio shaft 402 is operatively connected to a second traction 
ring 204 as best illustrated in FIG. 4B. The input/output ratio 
shaft 402 transmits torque and rotational motion into the 
torque feedback control assembly 400 as illustrated in FIG. 
4A. The purpose of the torque feedback control assembly 400 
is to transmit torque and using this vehicle torque, create a 
proportional axial, X, force to back into the input speed feed 
back control assembly 300. The input/output ratio shaft 402 is 
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operatively connected to the first spider 404. This first spider 
404transmits torque to a straight (or generally straight) set of 
first cam tracks 408 in cam 416 as best illustrated in FIG. 4C. 
The torque and rotational motion are then in the cam 416 of 
the torque feedback control assembly 400. This torque and 
rotational motion then go to a set of second helical tracks 410 
and to a second spider 406. Because the first set of tracks 408 
are straight in the cam 416, there is little to no axial, X, force. 
Because of the helical nature of the second set of tracks 410 in 
the cam 416, an axial, X, force is created in the contact area 
with the second spider 406 as torque is transferred from the 
cam 416 to the second spider 406 through the helical set of 
second tracks 410. Therefore the lower the torque load from 
the vehicle, the lower the axial force created by the torque 
feedback control assembly 400 and the higher the torque load 
from the vehicle, the higher the axial force created by the 
torque feedback control assembly 400. The torque and rota 
tional motion transfer from the second spider 406 into the 
output shaft 412. Output shaft 412 is operatively connected to 
the load, such as the tires of a vehicle. Forces between the 
input speed feedback control assembly 300 and torque feed 
back control assembly 400 balance at a unique axial location 
for any given combination of input speed and output torque 
resulting in a unique phase relationship between the first 208 
and second 210 stators resulting in a unique ratio for each 
input speed and output torque combination. If there is rela 
tively high engine speed, the input speed feedback control 
assembly 300 spins at a relatively high rotational motion 
creating relatively high axial force. If there is low vehicle 
torque, the torque feedback control assembly 400 has rela 
tively low axial force and the mechanism wants to shift into a 
higher ratio meaning the vehicle will go relatively faster. 
Additionally, rollers could be put on the spider pins 414 to 
reduce friction. 
The preferred embodiment has been shown and described 

above. An additional embodiment interchanges the first and 
second spider functions. In this embodiment, the first spider 
404 runs in the helix set of tracks 410 and the second spider 
406 runs in the straight set of tracks 408. Moreover, other 
ways of accomplishing the functions of the cam and spider 
functions are contemplated Such as having a cut track in a 
shaft with a cam follower connected to the cam. Another 
example is with the use of a straight spline on the shaft with a 
mating spline on the cam itself. The forces from the input 
speed feedback control assembly 300 and torque feedback 
control assembly, 400 can be reversed so the input speed 
feedback control assembly 300 pushes against the torque 
feedback control assembly 400 and the torque feedback con 
trol assembly 400 pushes back against the input speed feed 
back control assembly 300. Moreover, additional embodi 
ments include using splines, screw threads, face cams, ball 
ramp cams or tracks cut into the operative shafts along with 
cam followers, mating splines, mating threads to realize the 
function of the spiders and straight and helical tracks previ 
ously described. In addition, track 408 can be cut at an angle 
Such that the axial, X, force is adequate for proper function. 

FIG. 5 is a functional block diagram 900 of the present 
invention. Input speed feedback control assembly 904 pro 
duces a translational force as a linear or non-linear function of 
input shaft 110 rotational rate and as a constant, linear or 
non-linear function of translational position. Torque feedback 
control assembly 906 produces a translational force as a lin 
ear or non-linear function of output shaft 120 torque and as a 
constant, linear or non-linear function of translational posi 
tion. Bias spring 908 produces a force as a constant, linear, or 
non-linear function of translational position. Translational 
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8 
force balance 902 outputs a translational position of cam 910 
in accordance with the following equation: 

Input Speed Feedback Control Assembly Force Input 
Assembly 110 Rotational Speed, Translational 
Position-Torque Feedback Control Assembly 
Force Output Assembly 120 Torque, Transla 
tional Position-Bias Spring Force Translational 
Position=0. 

The input speed feedback control assembly 904, the torque 
feedback control assembly 906, the bias spring 908 and the 
cam910 are translationally operatively connected. The trans 
lational position of cam 910 dictates the phase relationship of 
the first and second stators of an input/output planetary ratio 
assembly 912 that in turn dictates a specific shift ratio of a 
CVT 914. 

In Summary, as the force balance of the input speed feed 
back control assembly 300 and torque feedback control 
assembly 400 balance at a particular axial location, the sec 
ond stator 210 will correspond and rotate relative to the first 
stator 208 changing the ratio of the input/output planetary 
ratio assembly 200. The first 208 and second 210 stator func 
tions are interchanged in another embodiment. With the 
change in phase between these two stators, the IVT 1100 
changes ratio. In embodiments, shifting of the IVT 1100 is 
accomplished with an input speed feedback control assembly 
300 that uses rotational motion from an engine or other input 
to create an axial force that force balances with a torque 
feedback control assembly 400 that is operatively connected 
to the torque load, such as the tires of a vehicle. This shifting 
design has applications to other transmission devices such as 
a Continuously Variable Transmission (CVT) of similar 
designs as well as an IVT system where the input and output 
are both coaxial to the IVT 1100 and on the same side of the 
IVT 11OO. 

Although specific embodiments have been illustrated and 
described herein, it will be appreciated by those of ordinary 
skill in the art that any arrangement, which is calculated to 
achieve the same purpose, may be substituted for the specific 
embodiment shown. This application is intended to cover any 
adaptations or variations of the present invention. Therefore, 
it is manifestly intended that this invention be limited only by 
the claims and the equivalents thereof. 
The invention claimed is: 
1. An infinitely variable transmission comprising: 
an input assembly configured to be coupled to receive input 

rotational motion; 
an output assembly to provide a rotational output, the out 

put assembly configured to be rotationally coupled to a 
load; 

an input/output planetary ratio assembly configured and 
arranged to set an input to output speed ratio, the input/ 
output planetary ratio assembly having a first stator and 
a second stator, 

an input speed feedback control assembly operationally 
attached to the input assembly, the input speed feedback 
control assembly including, 
a spider coupled to one of the first stator and the second 

stator, and 
a movable member operationally engaged with the spi 

der with at least one shift weight, the moveable mem 
ber further operationally coupled to the other of the 
first stator and second stator, and 

a torque feedback control assembly configured and 
arranged to apply an axial load force in response to a 
torque of a load to the input speed control assembly. 

2. The infinitely variable transmission of claim 1, further 
comprising: 



the first set of tracks are helical and the second set of tracks are 
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a first stator shaft centrally extending from the first stator, 
the first shaft rigidly coupled to the spider; and 

a second stator shaft centrally extending from the second 
stator, the second shaft having a track, the first shaft 
received within the second shaft. 5 

3. The infinitely variable transmission of claim 2, further 
comprising: 

a pin coupled to the movable member, the pin received 
within the track in the second stator shaft. 

4. The infinitely variable transmission of claim 2, wherein 10 
the track in the second stator shaft is curved. 

5. The infinitely variable transmission of claim 2, wherein 
the track in the second stator shaft is helical. 

6. The infinitely variable transmission of claim 2, wherein is 
the input/output planetary ratio assembly further comprises: 

the first stator having a first disk portion with a plurality of 
first tracks, the first shaft centrally extending from the 
first disk portion; 

the second stator having a second disk portion with a plu 
rality of second tracks, the second shaft extending cen 
trally from the second disk portion; 

an axle extending through an axis of each planet, 
rollers coupled to first and second ends of each axle, the 

first end of each axle received in one of the first tracks of 
the first stator and the second end of each axle received 
in one of the second tracks of the second stator, and 

a plurality of planets movably engaged between the first 
and second stator, the input output ratio based on a 
rotation of the second stator and the first stator in relation 
to each other. 

7. The infinitely variable transmission of claim 1, wherein 
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30 

the torque feedback control assembly further comprises: 
an input/output ratio shaft operationally coupled to input/ 

output ratio assembly: 
a cam slidably mounted on the input/output ratio shaft, the 
cam in operational communication with the movable 
member of the input speed feedback control assembly, 
the cam having a first set of tracks and a second set of 
tracks, the second set of tracks being in a non-parallel 
configured in relation to the first set of tracks; 

a first cam spider, the first cam spider operationally con 
nected to the input/output ratio output shaft, at least a 
portion of the first cam spider received in a first set of 
tracks of the cam, the first cam spider transmitting torque 
to the cam via the at least a portion of the first cam spider 
in the first set of tracks; and 

a second cam spider, the second cam spider operationally 
connected to an output shaft of the output assembly, at 
least a portion of the second cam spider received in a 
second set of tracks, wherein the second cam spider 
rotates relative to the first spider which operates in the 
first set of tracks causing a phase change between first 
and second spiders when a change in axial position of the 
torque feedback control assembly occurs. 

8. The infinitely variable transmission of claim 7, wherein 
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the first set of tracks are straight and the second set of tracks 
are helical. 

9. The infinitely variable transmission of claim 7, wherein 
60 

straight. 
10. The infinitely variable transmission of claim 7, wherein 

the first set of tracks ahelical and the second set of tracks are 
helical. 

11. An infinitely variable transmission comprising: 
an input assembly configured to be coupled to receive input 

rotational motion; 

65 

10 
an output assembly to provide a rotational output, the out 

put assembly configured to be rotationally coupled to a 
load; 

an input/output planetary ratio assembly configured and 
arranged to set an input to output speed ratio, the input/ 
output planetary ratio assembly having a first stator and 
a second stator, a first stator shaft centrally extending 
from the first stator and a second stator shaft centrally 
extending from the second stator, the second shaft hav 
ing a track, the first shaft received within the second 
shaft; 

an input speed feedback control assembly operationally 
attached to the input assembly, the input speed feedback 
control assembly including, 
a spider, the first shaft of the first stator rigidly coupled to 

the spider and 
a movable member operationally engaged with the spi 

der with at least one shift weight, a pin coupled to the 
movable member, the pin received within the track in 
the second stator shaft. 

12. The infinitely variable transmission of claim 11, further 
comprising: 

a torque feedback control assembly configured and 
arranged to apply an axial load force in response to a 
torque of a load to the input speed control assembly. 

13. The infinitely variable transmission of claim 12, 
wherein the torque feedback control assembly further com 
prises: 

an input/output ratio shaft operationally coupled to input/ 
output ratio assembly: 

a cam slidably mounted on the input/output ratio shaft, the 
cam in operational communication with the movable 
member of the input speed feedback control assembly, 
the cam having a first set of tracks and a second set of 
tracks, the second set of tracks being in a non-parallel 
configured in relation to the first set of tracks; 

a first cam spider, the first cam spider operationally con 
nected to the input/output ratio output shaft, at least a 
portion of the first cam spider received in a first set of 
tracks of the cam, the first cam spider transmitting torque 
to the cam via the at least a portion of the first cam spider 
in the first set of tracks; and 

a second cam spider, the second cam spider operationally 
connected to an output shaft of the output assembly, at 
least a portion of the second cam spider received in a 
second set of tracks, wherein the second cam spider 
rotates relative to the first spider which operates in the 
first set of tracks causing a phase change between first 
and second spiders when a change in axial position of the 
torque feedback control assembly occurs. 

14. The infinitely variable transmission of claim 11, 
wherein the track in the second stator shaft is one of curved 
and helical form. 

15. The infinitely variable transmission of claim 11, 
wherein the input/output planetary ratio assembly further 
comprises: 

the first stator having a first disk portion with a plurality of 
first tracks, the first shaft centrally extending from the 
first disk portion; 

the second stator having a second disk portion with a plu 
rality of second tracks, the second shaft extending cen 
trally from the second disk portion; 

an axle extending through an axis of each planet; 
rollers coupled to first and second ends of each axle, the 

first end of each axle received in one of the first tracks of 
the first stator and the second end of each axle received 
in one of the second tracks of the second stator, and 
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a plurality of planets movably engaged between the first 
and second stator, the input output ratio based on a 
rotation of the second stator and the first stator in relation 
to each other. 

16. An infinitely variable transmission comprising: 
an input assembly configured to be coupled to receive input 

rotational motion; 
an output assembly to provide a rotational output, the out 

put assembly configured to be rotationally coupled to a 
load; 

an input/output planetary ratio assembly configured and 
arranged to set an input to output speed ratio, the input/ 
output planetary ratio assembly having a first stator and 
a second stator, a first stator shaft centrally extending 
from the first stator and a second stator shaft centrally 
extending from the second stator, the second shaft hav 
ing a track, the first shaft received within the second 
shaft; 

an input speed feedback control assembly operationally 
attached to the input assembly, the input speed feedback 
control assembly including, 
a spider, the first shaft of the first stator rigidly coupled to 

the spider, and 
a movable member operationally engaged with the spi 

der with at least one shift weight, a pin coupled to the 
movable member, the pin received within the track in 
the second stator shaft, and 

a torque feedback control assembly configured and 
arranged to apply an axial load force in response to a 
torque of a load to the input speed control assembly. 

17. The infinitely variable transmission of claim 16, 
wherein the track in the second stator shaft is curved. 

18. The infinitely variable transmission of claim 16, 
wherein the track in the second stator shaft is helical. 

19. The infinitely variable transmission of claim 16, 
wherein the input/output planetary ratio assembly further 
comprises: 

the first stator having a first disk portion with a plurality of 
first tracks, the first shaft centrally extending from the 
first disk portion: 
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12 
the second stator having a second disk portion with a plu 

rality of second tracks, the second shaft extending cen 
trally from the second disk portion; 

an axle extending through an axis of each planet; 
rollers coupled to first and second ends of each axle, the 

first end of each axle received in one of the first tracks of 
the first stator and the second end of each axle received 
in one of the second tracks of the second stator; and 

a plurality of planets movably engaged between the first 
and second stator, the input output ratio based on a 
rotation of the second stator and the first stator in relation 
to each other. 

20. The infinitely variable transmission of claim 16, 
wherein the torque feedback control assembly further com 
prises: 

an input/output ratio shaft operationally coupled to input/ 
output ratio assembly: 

a cam slidably mounted on the input/output ratio shaft, the 
cam in operational communication with the movable 
member of the input speed feedback control assembly, 
the cam having a first set of tracks and a second set of 
tracks, the second set of tracks being in a non-parallel 
configured in relation to the first set of tracks: 

a first cam spider, the first cam spider operationally con 
nected to the input/output ratio output shaft, at least a 
portion of the first cam spider received in a first set of 
tracks of the cam, the first cam spider transmitting torque 
to the cam via the at least a portion of the first cam spider 
in the first set of tracks; and 

a second cam spider, the second cam spider operationally 
connected to an output shaft of the output assembly, at 
least a portion of the second cam spider received in a 
second set of tracks, wherein the second cam spider 
rotates relative to the first spider which operates in the 
first set of tracks causing a phase change between first 
and second spiders when a change in axial position of the 
torque feedback control assembly occurs. 
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